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Takasi Yamazaki* : Embryological studies in Ebenales (1) 

Wc *: ( 1 ) 

The Ebenales includes 7 families; Sapotaceae, Ebenaceae, Styracaceae, 
Symplocaceae and three small families Sarcospermataceae, Lissocarpaceae 
and Hoplestigmataceae. These families distribute mostly in the tropical 
and subtropical regions of the world. They have received very little atten¬ 
tion in the embryology, as it is difficult to collect the sufficient materials 
for investigation. I would like to report the embryology of Styrax japonicus, 
Symplocos chinensis, Diospyros kaki and Pouteria obovata for the purpose to 
solve the problem of relationship between these families. 


Styracaceae 

The general embryological studies in this family have been made by 
Manshard (1936) in Styrax obassia and Copeland (1938) in Styrax californica, 
and the embryogeny of Styrax officinalis by Veillet-Bartoszewska) (1960). 
The embryology of Styrax japonicus is added in this paper. The material 
was collected from Kami-saginomiya, Nakano-ku, Tokyo Pref., and fixed 
in formalin-acetic-alcohol. 

Ovule and embryo sac. The ovary is trilocular and has 2-4 anatro- 
pous ovules in each locule on an axile placenta (Fig. 3: a). The ovule is 
bitegumic and tenuinucellate. The inner integument consists of ■ 5-7 cell 
layers containing dense cytoplasm and degenerates early. In mature em¬ 
bryo sac stage the inner integument becomes smaller and has the compressed 
dark coloured cells (Fig. 3: b and c). The outer integument is well deve¬ 
loped markedly massive layers and completely coveres the inner integument 
in mature embryo sac stage (Fig. 3: c). A single hypodermal archesporial 
cell differentiates in the young nucellus (Fig. 1:1). The nucellus repre¬ 
sented by a single layer of cells degenerates early. The archesporial cell 
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functions directly as the megaspore mother cell and divides giving rise to 
a linear tetrad of four megaspores (Fig. 1: 2). The chalazal one functions 
and gives rise to the embryo sac (Fig. 1:3). The functional megaspore 
undergoes three nucleal divisions leading to the formation two, four and 
eight-nucleate gametophyte (Fig. 1: 4 and 5). The mature embryo sac is 
filiform in shape and shows the usual organization (Fig. 1:6). Three 
antipodal cells lie side by side or in a row and degenerate before the fer¬ 
tilization. 

Formation of the endosperm. The endosperm is the cellular type. The 
first division of the primary endosperm nucleus takes place with a trans¬ 
verse wall to form a micropylar and a chalazal chambers. The second 
division in the chalazal cell is transverse and next longitudinal, while 
micropylar cell divides longitudinally (Fig. 1: 7-9). Subsequent divisions 
are irregular and all the cells divide and contribute to the endosperm forma¬ 
tion (Fig. 1: 10-11). The mature endosperm is ellipsoidal body consisted of 
many cells containing no starch but much oil. The endospermal haustorium 
cannot be found anywhere. 

Emblyogeny. After the fertilization, the zygote elongates, most of the 
cytoplasm remains near the tip of the elongated cell and the nucleus is also 
located in this position. The first division is transverse resulting in an 
apical cell ca and a basal cb (Fig. 2:2). The basall cell cb undergoes a few 
transverse divisions and contributes to the formation of the suspensor s. 
The upper cell ca divides transversely to form the tiers cc and cd (Fig. 2: 
3-4). The upper cell cc divides by vertical walls oriented at right angles 
each other to give rise to four cells. Transverse divisions in each of these 
four cells result two tiers of four cells each / and l' (Fig. 2: 5-9). Four 
cells of the upper tier l are divided by tangential walls to form outer and 
inner daughter cells (Fig. 2: 10). The outer daughter cells are divided 
only by anticlinal walls and give rise to the epidermal initials. The divi¬ 
sional sequence of the inner daughter cells is not definite, whether longi¬ 
tudinal followed by transverse or in the reverse order. Thus formed inner 
daughter cells of the tier l differentiate to be the mother cells of the 
cotyledonary initials exteriorly and the elements which constitute the stem 
apex interiorly (Fig. 2: 12-16). Four cells of the lower tier l' are divided 
by longitudinal walls to produce the outer and inner cell layers (Fig. 2: 10). 
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Fig. 3. Sty rax japonicus. a. Longitudinal section of the young flower. xl2. b. Ovule show¬ 
ing megaspore tetrad, the chalazal one functioned. xl50. c. Ovule showing after the 
fertilization. xl50. d. Young embryo showing initials of root cortex and central cylinder, 
same with fig. e. xl20. e. Youg embryo. x 45 . f. Young embryo. x25. g. Young embryo 
viewed at right angles with fig. f. x25. 
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(Fig. 2: 12-16). 

The cell cd divides transversely to form two tiers m and ci (Fig. 2:5). 
The tier m divides longitudinally to form two cells (Fig. 2: 6-9), and re¬ 
divides comparatively slowly to form the initials of the central cylinder of 
the hypocotyl icc, the initials of the root cortex iec, and the lateral part of 
the root cap co (Fig. 2: 13-16). The tier ci divides transversely to form 
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the tiers ?i and n' (Fig. 2: 11). The upper cell n differentiates as the apical 
part of the root cap (Fig. 2: 15-16). The lower cell n' undergoes a few 
irregular divisions and contributes to the formation of the suspensor. 

The process of the embryo formation of Stylax japonicus as follows: 





Fig. 4. Styrax japonicus. 1 and 2. 
Longitudinal sections of mature 
seed, side and front views. x5. 

3. Seed coat. x350. 
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Seed. In the seed development, 
the outer 6-7 layers of outer integu¬ 
ment become the massive layers of 
stone cells forming a hard and brittle 
seed coat. The cells of the outermost 
layer of them develop lignified thick¬ 
enings imparted a brown tint. The 
other integumental cells are crushed 
and completely disintegrate, thus 
form the inner seed coat of thin 
membrane. The endosperm occupies 
the entire seed cavity, consists of 
thin walled cells. The large embryo 
ne of symmetry of the seed, comprises 
hypocotyl. 
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Tricholaena repens, a grass naturalized on Iwo-jima (Volcano group). 
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